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Diphtheria, Tetanus, and Pertussis: Preventive Measures

This revision of the Immunization
Practices Advisory Committee
(ACIP) statement on diphtheria, teta-
nus, and pertussis updates the state-
ment issued in 1981 (1) and incorpo-
rates the 1984 supplementary
statement on the risks of pertussis
disease and pertussis vaccine for in-

amfunts and children with personal his-
W ories of convulsions (2). It includes a

review of the epidemiology of the
three diseases, a description of the
available immunobiologic prepara-
tions, and the appropriate immuniza-
tion schedules. Also included are revi-
sions in the schedule for combined
diphtheria and tetanus toxoids (DT),
when pertussis vaccine is contraindi-
cated, and revisions in the recommen-
dations on precautions and contrain-
dications to vaccine use, on
immunization for infants and children
who have underlying neurologic dis-
orders, and on tetanus prophylaxis in
wound management.
INTRODUCTION

Simultaneous immunization against
diphtheria, tetanus, and pertussis dur-
ing infancy and childhood has been a
routine practice in the United States
since the late 1940s. This practice has
played a major role in markedly re-
ducing the incidence rates of cases

the very young and the elderly. Re-
ported cases of diphtheria of all types
declined from 306 in 1975 to 59 in
1979; most were cutaneous diphtheria
reported from a single state. After
1979, cutaneous diphtheria was no
longer reportable. From 1980 through
1983, only 15 cases of respiratory
diphtheria were reported; 11 occurred
among persons 20 years of age or
older.

The current rarity of diphtheria in
the United States is due primarily to
the high level of appropriate immuni-
zation among children (96% of chil-
dren entering school have received
three or more doses of diphtheria and
tetanus toxoids and pertussis vaccine
[DTP]) and to an apparent reduction

and deaths from each of these dis- g |

eases.
DIPHTHERIA

@™, At one time, diphtheria was com-
‘. mon in the United States. More than
200,000 cases, pnmaniy among Chl]-l

dren, were reported in 1921. Approxi-
mately 5%-10% of cases were fatal;
the highest case-fatality ratios were in
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of the circulation of toxigenic strains
of Corynebacterium diphtheriae.
Most cases occur among unim-
munized or inadequately immunized
persons. The age distribution of re-
cent cases and the results of serosur-
veys indicate that many adults in the
United States are not protected
against diphtheria. Thus, it appears
that more emphasis should be placed
on adult immunization programs.

Both toxigenic and nontoxigenic
strains of C. diphtheriae can cause
disease, but only strains that produce
toxin cause myocarditis and neuritis.
Furthermore, toxigenic strains are
more often associated with severe or
fatal illness in noncutaneous (respira-
tory or other mucosal surface) infec-
tions and are more commonly recov-
ered from respiratory than from cuta-
neous infections.

C. diphtheriae can contaminate the
skin of certain individuals, usually at
the site of a wound. Although a
sharply demarcated lesion with a
pseudomembranous base often
results, the appearance may not be
distinctive, and the infection can be
confirmed only by culture. Usually,
other bacterial species can also be

isolated. Cutaneous diphtheria has
most commonly affected indigent

adults and certain groups of Native

- Americans.

Complete immunization signifi-

= cantly reduces the risk of developing

diphtheria, and immunized persons
who develop disease have milder ill-
nesses. Protection is thought to last at
least 10 years. Immunization does
not, however, eliminate carriage of C.



diphtheriae in the pharynx or nose or
on the skin.
TETANUS

The occurrence of tetanus in the
United States has decreased markedly
because of the routine use of tetanus
toxoid. Nevertheless, the number of
reported cases has remained rela-
tively constant in the last decade at an
annual average of 90 cases. In 1983,
91 tetanus cases were reported from
29 states. In recent years, approxi-
mately two-thirds of patients have
been 50 years of age or older. The age
distribution of recent cases and the
results of serosurveys indicate that
many U.S. adults are not protected
against tetanus. The disease has oc-
curred almost exclusively among per-
sons who are unimmunized or inade-
quately immunized or whose
immunization histories are unknown
or uncertain.

In 6% of tetanus cases reported
during 1982 and 1983, no wound or
other condition could be implicated.
Nonacute skin lesions, such as ulcers,
or medical conditions, such as ab-
scesses, were reported in 17% of
cases.

Neonatal tetanus occurs among in-
fants born under unhygienic condi-
tions to inadequately immunized
mothers. Immune pregnant women
confer protection to their infants
through transplacental maternal anti-
body. From 1974 through 1983, 20
cases of neonatal tetanus were re-
ported in the United States.

Spores of Clostridium tetani are
ubiquitous. Serologic tests indicate
that naturally acquired immunity to
tetanus toxin does not occur in the
United States. Thus, universal pri-
mary immunization, with subsequent
maintenance of adequate antitoxin
levels by means of appropriately
timed boosters, is necessary to pro-
tect persons in all age groups. Tetanus
toxoid is a highly effective antigen,
and a completed primary series gener-
ally induces protective levels of serum
antitoxin that persist for 10 or more
years.

PERTUSSIS

General use of standardized pertus-
sis vaccine has resulted in a substan-
tial reduction in cases and deaths from
pertussis disease. However, the an-
nual number of reported cases has
changed relatively little during the last
10 years, when annual averages of
1,835 cases and 10 fatalities have oc-
curred. In 1983, 2,463 cases were re-
ported; in 1981, the latest year for
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which final national mortality statis-
tics are available from the National
Center for Health Statistics, six
deaths were recorded. More precise
data do not exist, since many cases go
unrecognized or unreported, and di-
agnostic tests for Bordetella pertus-
sis—culture and direct-immuno-
fluorescence assay (DFA)—may be
unavailable, difficult to perform, or
incorrectly interpreted.

For 1982 and 1983, 53% of reported
ilinesses from B. pertussis occurred
among children under 1 year of age,
and 78%, among children under 5
years of age; 13 of 15 deaths reported
to CDC occurred among children un-
der 1 year old. Before widespread use
of DTP, about 20% of cases and 50%
of pertussis-related deaths occurred
among children under 1 year old.

Pertussis is highly communicable
(attack rates of over 90% have been
reported in unimmunized household
contacts) and can cause severe dis-
ease, particularly in very young chil-
dren. Of patients under 1 year of age
reported to CDC during 1982 and
1983, 75% were hospitalized; approxi-
mately 22% had pneumonia; 2% had
one or more seizures; and 0.7% died.
Because of the substantial risks of
complications of the disease, comple-
tion of a primary series of DTP early
in life is essential.

In older children and adults—in-
cluding, in some instances, those pre-
viously immunized—infection may
result in nonspecific symptoms of
bronchitis or an upper respiratory
tract infection, and pertussis may not
be diagnosed because classic signs,
especially the inspiratory whoop, may
be absent. Older preschool-aged chil-
dren and school-aged siblings who are
not fully immunized and develop per-
tussis can be important sources of
infection for young infants, the group
at highest risk of disease and disease
severity. The importance of the in-
fected adult in overall transmission
remains to be defined.

Controversy regarding use of per-
tussis vaccine led to a formal reevalu-
ation of the benefits and risks of this
vaccine. The analysis indicated that
the benefits of the vaccine continue to
outweigh its risks (3).

Because the incidence rate and se-
verity of pertussis decrease with age,
and because the vaccine may cause
side effects and adverse reactions,
pertussis immunization is not recom-
mended for children after the seventh
birthday, except under unusual cir-

cumstances (see VACCINE USAGE).
PREPARATIONS USED FOR
IMMUNIZATION

Diphtheria and tetanus toxoids are
prepared by formaldehyde treatmen
of the respective toxins and are stand-
ardized for potency according to the
regulations of the U.S. Food and Drug
Administration (FDA). The Lf con-
tent of each toxoid (quantity of toxoid
as assessed by flocculation) may vary
among different products. Because
adverse reactions to diphtheria toxoid
are apparently directly related to the
quantity of antigen and to the age of
the recipient, the concentration of
diphtheria toxoid in preparations in-
tended for use in adults is reduced.

Pertussis vaccine is a suspension of
inactivated B. pertussis cells. Potency
is assayed by comparison with the
U.S. Standard Pertussis Vaccine in
the intracerebral mouse protection
test. The protective efficacy of pertus-
sis vaccines in humans has been
shown to correlate with the potency
of vaccines.

Diphtheria and tetanus toxoids and
pertussis vaccine, as single antigens
or various combinations, are available
as aluminum salt adsorbed prepara-

tions. Only tetanus toxoid is availablesm,
in nonadsorbed (fluid) form. Although_ =

the rate of seroconversion is essen-
tially equivalent with either type of
tetanus toxoid, the adsorbed toxoid
induces a more persistent antitoxin
titer.

The two toxoids and the pertussis
vaccine are currently available in the
United States as the following prepa-
rations:

1. Diphtheria and Tetanus Toxoids
and Pertussis Vaccine Adsorbed
(DTP) and Diphtheria and Teta-
nus Toxoids Adsorbed (For Pe-
diatric Use) (DT)* are combina-
tions for use in infants and
children under 7 years old.

2. Tetanus and Diphtheria Toxoids
Adsorbed (For Adult Use) (Td)
is a combined preparation for
use in persons 7 years old and
older.

3. Pertussis Vaccine Adsorbed
(P)t, Tetanus Toxoid (Fluid),
Tetanus Toxoid Adsorbed (T),
and Diphtheria Toxoid Adsorbed
(D), are single-antigen products

for use in instances when com--"™,

bined antigen preparations are

not indicated.
Work is in progress to develop an
effective acellular pertussis vaccine
with a reduced reaction rate. Current
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research is directed toward develop-
ment of a vaccine consisting princi-
pally of one or more of the bacterial
components thought to provide pro-
tection. Prominent candidate antigens
include filamentous hemagglutinin
and lymphocytosis promoting factor
(pertussis toxin). However, several
years will be necessary to complete
development and to document the po-
tency, safety, and efficacy of a new
vaccine.
VACCINE USAGE

The standard single-dose volume of
DTP, DT, Td, single-antigen adsorbed
preparations of pertussis vaccine, tet-
anus toxoid, and diphtheria toxoid,
and the nonadsorbed tetanus toxoid is
0.5 ml. Adsorbed preparations should
be administered intramuscularly (IM).
Vaccine administration by jet injec-
tion may be associated with more fre-
quent local reactions. (See also:
ACIP: General recommendations on
immunization. MMWR 1983;32:1-
8,13-7.)
Primary Immunization

Children 6 weeks through 6 years old

*Distributed by Sclavo, Inc.
tDistributed by the Biologics Prod-
ucts Program, Michigan Department
. of Public Health, for use within that
state; may be available for use out-
side Michigan under special circum-
stances by consultation with that pro-
gram.
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(up to the seventh birthday) (Table 1).
One dose of DTP should be given IM
on four occasions—the first three
doses at 4- to 8-week intervals, begin-
ning when the infant is approximately
6 weeks-2 months old. The fourth
dose is given approximately 6-12
months after the third to maintain ade-
quate immunity for the ensuing pre-
school years. This dose is an integral
part of the primary immunizing
course. If a contraindication to per-
tussis vaccination exists (see PRE-
CAUTIONS AND CONTRAINDICA-
TIONS), DT should be substituted for
DTP as outlined under Special Consid-
erations below.

Persons 7 years old and older (Table
2). Pertussis-containing preparations
are not recommended routinely in
these age groups. A series of three
doses of Td should be given IM; the
second dose is given 4-8 weeks after
the first; and the third dose, 6-12
months after the second. Td rather
than DT is the agent of choice for
immunization of all patients 7 years
old and older, because side effects
from higher doses of diphtheria toxoid
are more common in older children
and adults.

Interruption of primary immuniza-
tion schedule. Interrupting the recom-
mended schedule or delaying subse-
quent doses probably does not lead to
a reduction in the level of immunity
reached on completion of the primary

series. Therefore, there is no need to
restart a series regardless of the time
elapsed between doses.

Booster Immunization

Children 4-6 years old (up to the
seventh birthday). Those who re-
ceived all four primary immunizing
doses before the fourth birthday
should receive a single dose of DTP
just before entering kindergarten or
elementary school. This booster dose
is not necessary if the fourth dose in
the primary series was given on or
after the fourth birthday.

Persons 7 years old and older. Teta-
nus toxoid should be given with diph-
theria toxoid as Td every 10 years. If
a dose is given sooner as part of
wound management, the next booster
is not needed for 10 years thereafter
(see TETANUS PROPHYLAXIS IN
WOUND MANAGEMENT). More fre-
quent boosters are not indicated and
have been reported to result in an
increased occurrence and severity of
adverse reactions. One means of en-
suring that persons receive boosters
every 10 years is to vaccinate persons
routinely at mid-decade ages, i.e., 15
years, 25 years, 35 years, etc.

Special Considerations

Children with a contraindication to
pertussis vaccination (see PRECAU-
TIONS AND CONTRAINDICA-
TIONS). For children under 7 years
old with a contraindication to pertus-
sis vaccine, DT should be used rather
than DTP. To ensure that there will be
no interference with the antigens from
maternal antibodies, unimmunized
children under 1 year of age receiving
their first DT dose should receive a
total of four doses of DT as the pri-
mary series, the first three doses at 4-
to 8-week intervals and the fourth
dose 6-12 months later (similar to the
recommended DTP schedule). If fur-
ther doses of pertussis vaccine be-
come contraindicated after beginning
a DTP series in the first year of life,
DT should be substituted for each of
the remaining scheduled DTP doses.

Unimmunized children 1 year of
age or older for whom DTP is con-
traindicated should receive two doses
of DT 4-8 weeks apart, followed by a
third dose 6-12 months later to com-
plete the primary series. Children 1
year of age or older who have re-
ceived one or two doses of DT or DTP
and for whom further pertussis vac-
cine is contraindicated should receive
a total of three doses of a preparation
containing diphtheria and tetanus tox-
oids, with the third dose administered
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6-12 months after the second dose.

Children who complete a primary
series of DT before the fourth birth-
day should receive a single dose of DT
just before entering kindergarten or
elementary school. This dose is not
necessary if the last dose of the pri-
mary series was given on or after the
fourth birthday.

Pertussis immunization for persons 7
years old or older. Routine immuniza-
tion against pertussis is not recom-
mended for persons 7 years old and
older. In exceptional cases, such as
persons with chronic pulmonary dis-
ease exposed to children with pertus-
sis or health-care personnel exposed
during nosocomial or community out-
breaks, a booster dose of adsorbed
pertussis vaccine may be considered.
A reduced dose is used for adults (4).
Routine pertussis vaccination of hos-
pital personnel is not recommended.

Persons recovering from tetanus or
diphtheria. Tetanus or diphtheria in-
fection may not confer immunity;
therefore, active immunization should
be initiated at the time of recovery
from the illness, and arrangements
made to ensure that the remaining
doses of a primary series are adminis-
tered as early as possible.

Children recovering from pertussis.
Children who have recovered from
culture-confirmed pertussis need not
receive further doses of pertussis vac-
cine. Lacking culture confirmation of
the diagnosis, DTP immunization
should be completed, because a per-
tussis-like syndrome may have been
caused by other Bordetella species,
chlamydia, or some viruses.

Neonatal tetanus prevention. There
is no evidence that tetanus and diph-
theria toxoids are teratogenic. A pre-
viously unimmunized pregnant
woman who may deliver her child un-
der unhygienic circumstances or sur-
roundings should receive two prop-
erly spaced doses of Td before
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delivery, preferably during the last
two trimesters. Incompletely immu-
nized pregnant women should com-
plete the three-dose series. Those im-

munized more than 10 years
previously should have a booster
dose.

Adult immunization with Td. Lim-
ited serosurveys done since 1977 indi-
cate that the proportion of the popula-
tion lacking protective levels of
circulating antitoxin against diphthe-
ria and tetanus increases with increas-
ing age and that at least 40% of per-
sons 60 years of age or older lack
protective levels of antitoxins. Every
visit of an adult to a health-care pro-
vider should be an opportunity to as-
sess the patient’s immunization status
and, if indicated, to provide protec-
tion against tetanus and diphtheria us-
ing the combined toxoid, Td. Adults
with uncertain histories of a complete
primary series should receive a pri-
mary series. To ensure continued ade-
quate protection in the individual,
booster doses of Td could be given
routinely at mid-decade ages, i.e., 15
years, 25 years, 35 years, etc.

Use of Single-Antigen Preparations

Multiple-antigen preparations
should be used, unless there is a con-
traindication to one or more antigens
in a preparation.

A single-antigen adsorbed pertussis
vaccine preparation may be used to
complete immunization against per-
tussis for children under 7 years of age
who have received fewer than the rec-
ommended number of doses of per-
tussis vaccine but have received the
recommended number of doses of
diphtheria and tetanus toxoids for
their age. Alternatively, doses of DTP
can be given for protection against
pertussis, although it is suggested that
the total number of doses of diphthe-
ria and tetanus toxoids not exceed six
each before the seventh birthday.

Available data do not indicate sub-

stantially more reactions following re-
ceipt of Td than following receipt of
single-antigen, adsorbed tetanus tox-
oid. Furthermore, adults, in general,
are even less likely to have adequate
circulating levels of diphtheria anti-
toxin than adequate circulating levels
of tetanus antitoxin. The routine use
of Td in all medical settings, e.g.,
private practice, clinics, and emer-
gency rooms, for all persons 7 years
of age or older requiring primary im-
munization or booster doses will im-
prove levels of protection against both
tetanus and diphtheria, especially
among adults.
SIDE EFFECTS AND ADVERSE
REACTIONS

Local reactions, generally ery-
thema and induration with or without
tenderness, are common after the ad-
ministration of vaccines containing
diphtheria, tetanus, or pertussis anti-
gens. Occasionally, a nodule may be
palpable at the injection site of ad-
sorbed products for several weeks.
Abscesses at the site of injection have
been reported (6-10 per million
doses). Mild systemic reactions, such
as fever, drowsiness, fretfulness, and
anorexia, occur quite frequently.
These reactions are significantly more
common following DTP than follow-

ing DT, are usually self-limited, and

need no therapy other than, perhaps,
symptomatic treatment (e.g., antipy-
retics).

Moderate to severe systemic
events, such as fever of 40.5 C (105 F)
or higher, persistent, inconsolable
crying lasting 3 hours or more, unu-
sual high-pitched crying, collapse, or
convulsions, occur relatively infre-
quently. Other more severe neuro-
logic complications, such as a pro-
longed <convulsion or an
encephalopathy, occasionally fatal,
have been reported to be associated
with DTP administration, although
rarely.

Approximate rates for adverse
events following receipt of DTP vac-
cine (regardless of dose number in the
series) are indicated in Table 3 (5,6).

The frequency of local reactions
and fever following DTP vaccination
is significantly higher with increasing
numbers of doses of DTP, while other
mild to moderate systemic reactions
(e.g., fretfulness, vomiting) are signifi-
cantly less frequent (5). If local red-
ness of 2.5 cm or greater occurs, the
likelihood of recurrence after another
DTP dose increases significantly (7).

In the National Childhood Enceph-
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alopathy Study (NCES), a large, case-
control study in England (6), children
2-35 months of age with serious, acute
neurologic disorders, such as enceph-
. alopathy or complicated convul-
sion(s), were more likely to have re-
ceived DTP in the 7 days preceding
onset than their age-, sex-, and neigh-
borhood-matched controls. Among
children known to be neurologically
normal before entering the study, the
relative risk§ of a neurologic illness
occurring within the 7-day period fol-
lowing receipt of DTP dose, com-
pared to children not receiving DTP
vaccine in the 7-day period before on-
set of their illness, was 3.3 (p <
0.001). Within this 7-day period, the
risk was significantly increased for im-
munized children only within 3 days
of vaccination (relative risk 4.2, p <
0.001). The relative risk for illness
occurring 4-7 days after vaccination
was 2.1 (0.05 < p < 0.1). The attribut-
able risk estimates for a serious acute
neurologic disorder within 7 days af-
ter DTP vaccine (regardless of out-
come) was one in 110,000 doses of
DTP, and for a permanent neurologic
deficit, one in 310,000 doses. No spe-
cific clinical syndrome was identified.
Overall, DTP vaccine accounted for

$Relative risk was estimated by odds
ratio.
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only a small proportion of cases of
serious neurologic disorders reported
in the population studied.

Although there are uncertainties in
the reported studies, recent data sug-
gest that infants and young children
who have had previous convulsions
(whether febrile or nonfebrile) are
more likely to have seizures following
DTP than those without such histories
&).

Rarely, an anaphylactic reaction
(i.e., hives, swelling of the mouth,
difficulty breathing, hypotension, or
shock) has been reported after receiv-
ing preparations containing diphthe-
ria, tetanus, and/or pertussis antigens.
The ACIP finds no good evidence for
a causal relationship between DTP
and hemolytic anemia or thrombocy-
topenic purpura.

Arthus-type hypersensitivity reac-
tions, characterized by severe local
reactions (generally starting 2-8 hours
after an injection), may follow receipt
of tetanus toxoid, particularly in
adults who have received frequent
(e.g., annual) boosters of tetanus tox-
oid. A few cases of peripheral neurop-
athy have been reported following tet-
anus toxoid administration, although
a causal relationship has not been es-
tablished.

Sudden infant death syndrome
(SIDS) has occurred in infants follow-

ing administration of DTP. A large
case-control study of SIDS in the
United States showed that receipt of
DTP was not causally related to SIDS
(9). It should be recognized that the
first three primary immunizing doses
of DTP are usually administered to
infants 2-6 months old and that ap-
proximately 85% of SIDS cases occur
at ages 1-6 months, with the peak
incidence occurring at 6 weeks-4
months of age. By chance alone, some
SIDS victims can be expected to have
recently received vaccine.

Onset of infantile spasms has oc-
curred in infants who have recently
received DTP or DT. Analysis of data
from the NCES on children with in-
fantile spasms showed that receipt of
DTP or DT was not causally related to
infantile spasms (/0). The incidence of
onset of infantile spasms increases at
3-9 months of age, the time period in
which the second and third doses of
DTP are generally given. Therefore,
some cases of infantile spasms can be
expected to be related by chance
alone to recent receipt of DTP.
Reporting of Adverse Events

Reporting by parents and patients
of all adverse events occurring within
4 weeks of antigen administration
should be encouraged. Adverse
events that require a visit to a health-
care provider should be reported by
health-care providers to manufactur-
ers and local or state health depart-
ments. The information will be for-
warded to an appropriate federal
agency (the Bureau of Biologics Re-
search and Review, FDA, or CDC).
COMMENTS ON USING REDUCED
DOSAGE SCHEDULES OR
MULTIPLE SMALL DOSES

The ACIP recommends giving only
the full dose of DTP; if a specific
contraindication to DTP exists, none
should be given. In the United States,
the full course of primary immuniza-
tion is considered to be four 0.5-ml
doses of DTP.

Concern about adverse events fol-
lowing pertussis vaccination has led
some practitioners to reduce the vol-
ume of DTP administered to less than
0.5 ml per dose in an attempt to re-
duce side effects. There is no evi-
dence that a reduction in dosage de-
creases the frequency of severe
events, such as seizures, hypotonic-
hyporesponsive episodes, and en-
cephalopathy. The mechanisms for
these reactions are not known. Some
studies reported significantly lower
rates of local reactions to one-half the
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recommended dose (0.25 ml), com-
pared to those following a full dose
(7,11). A recent study also showed
significantly lower pertussis serologic
responses after the second and third
half-doses, although the differences
were small (/7). This investigation
used pertussis agglutinins as a
measure of clinical protection; how-
ever, agglutinins are not absolute
measures of clinical protection against
pertussis disease. Furthermore, there
is no evidence that the low screening
titer used in this investigation (1:16) is
indicative of protection. Currently,
there are no reliable measures of effi-
cacy other than clinical protection.
Further evidence against the use of
reduced doses comes from earlier
studies of vaccine (/2,13) with po-
tency equivalent to that of half-doses
of current vaccine. Attack rates of
pertussis for exposed household con-
tacts who received a lower potency
vaccine (equivalent to a half-dose of
the current vaccine) were approxi-
mately twice as high as attack rates
for exposed household contacts who
had received vaccines of potency
equivalent to full doses of current vac-
cine (29%, compared to 14% or
lower).

The use of an increased number of
reduced-volume doses of DTP to
equal the total volume of the five rec-
ommended doses of DTP vaccine is
not recommended. It is unknown
whether such a practice reduces the
likelihood of vaccine-related events.
In addition, by increasing the number
of immunizations, the likelihood of a
temporally associated but etiologi-
cally unrelated event may be en-
hanced.

Neither the use of reduced individ-
ual DTP doses nor the use of multiple
doses of reduced volume that, in total,
equal a full immunizing dose has been
adequately studied. Neither the effi-
cacy of such practices in reducing the
frequency of associated serious ad-
verse events nor the resulting protec-
tion against disease have been deter-
mined.

SIMULTANEOUS
ADMINISTRATION OF VACCINES

The simultaneous administration of
DTP, oral polio virus vaccine (OPV),
and/or measles-mumps-rubella vac-
cine (MMR) has resulted in serocon-
version rates and rates of side effects
similar to those observed when the
vaccines are administered separately
(14). Therefore, if there is any doubt
that a vaccine recipient will return for

6

further vaccine doses, the ACIP rec-
ommends the simultaneous adminis-
tration of all vaccines appropriate to
the age and previous vaccination sta-
tus of the recipient. This would espe-
cially include the simultaneous admin-
istration of DTP, OPV, and MMR to
such persons at 15 months of age or
older.

PRECAUTIONS AND
CONTRAINDICATIONS

A febrile illness is reason to defer
routine vaccination. Minor illness,
such as mild upper respiratory infec-
tion, should not ordinarily be a reason
for postponing vaccination. A history
of prematurity generally is not a rea-
son to defer vaccination (/5).

Immunosuppressive therapies, in-
cluding irradiation, antimetabolites,
alkylating agents, cytotoxic drugs,
and corticosteroids (used in greater
than physiologic doses), may reduce
the immune response to vaccines.
Short-term (less than 2 weeks) corti-
costeroid therapy or intraarticular,
bursal, or tendon injections with cor-
ticosteroids should not be immuno-
suppressive. Although no specific
studies with pertussis vaccine are
available, if immunosuppressive ther-
apy will be discontinued shortly, it
would be reasonable to defer immuni-
zation until the patient has been off
therapy for 1 month (/6); otherwise,
the patient should be vaccinated while
still on therapy.

When an infant or child returns for
the next dose of DTP, the parent
should be questioned about any ad-
verse events occurring after the pre-
vious dose.

Pertussis-Containing Preparations

Absolute contraindications. If any of
the following adverse events occur af-
ter DTP or single-antigen pertussis
vaccination, further vaccination with
a vaccine containing pertussis antigen
is contraindicated:

1. Allergic hypersensitivity.

2. Fever of 40.5 C (105 F) or

greater within 48 hours.

3. Collapse or shock-like state (hy-
potonic-hyporesponsive epi-
sode) within 48 hours.

4. Persisting, inconsolable crying
lasting 3 hours or more or an
unusual, high-pitched cry occur-
ring within 48 hours.

5. Convulsion(s) with or without
fever occurring within 3 days.
(All children with convulsions,
especially those with convul-
sions occurring within 4-7 days
of receipt of DTP, should be

fully evaluated to clarify their
medical and neurologic status
before a decision is made on ini-
tiating or continuing vaccination
with DTP [see next section, item
3D.

6. Encephalopathy occurring
within 7 days; this includes se-
vere alterations in consciousness
with generalized or focal neuro-
logic signs. (A small but signifi-
cantly increased risk of encepha-
lopathy has been shown only
within the 3-day period following
DTP receipt. However, most au-
thorities believe that an enceph-
alopathy occurring within 7 days
of DTP should be considered a
contraindication to further doses
of DTP.)

Immunization of infants and young
children who have underlying neuro-
logic disorders. The presence of a neu-
rologic condition characterized by
changing developmental or neurologic
findings, regardless of whether a de-
finitive diagnosis has been made, is
also considered a contraindication to
receipt of pertussis vaccine, because
administration of DTP may coincide
with or possibly even aggravate mani-
festations of the disease. Such disor-
ders include uncontrolled epilepsy, in-
fantile spasms, and progressive
encephalopathy. Stable conditions,
such as cerebral palsy and develop-
mental delay, are not considered con-
traindications to receipt of pertussis
vaccination.

Although there are uncertainties in
the reported studies, recent data sug-
gest that infants and young children
who have had previous convulsions
(whether febrile or nonfebrile) are
more likely to have seizures following
DTP receipt than those without such
histories (8). A convulsion within 3
days of DTP receipt in a child with a
history of convulsion(s) may be initi-
ated by fever caused by the vaccine in
a child prone to febrile convulsions,
induced by the pertussis component,
or unrelated to the vaccination. Avail-
able data do not indicate that seizures
alone, temporally associated with
DTP administration, induce perma-
nent brain damage in these children.

Whether to administer DTP to chil-
dren with proven or suspected under-
lying neurologic disorders, and when,
must be decided on an individual ba-
sis. An important consideration is the
current low frequency of pertussis re-
ported in most areas of the United
States, indicating a relatively low risk
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of exposure. Other considerations in-
clude the current near absence of
diphtheria in the United States and
the low risk that an infant will acquire
an infection with C. tetani. Based on
these considerations and the nature of
the child’s disorder, the following ap-
proaches are recommended:

1. Infants as yet unimmunized who
are suspected of having underly-
ing neurologic disease. Possible
latent central nervous system
disorders that are suspected be-
cause of perinatal complications
or other phenomena may be-
come evident as they evolve
over time. Because DTP admin-
istration may coincide with on-
set of overt manifestations of
such disorders and result in con-
fusion about causation, it is pru-
dent to delay initiation of immu-
nization with DTP or DT (but
not OPV) until further observa-
tion and study have clarified the
child’s neurologic status. In ad-
dition, the effect of treatment, if
any, can be assessed. The deci-
sion whether to commence im-
munization with DTP or DT
should be made no later than the
child’s first birthday. In making
this decision, it should be recog-
nized that children with severe
neurologic disorders may be at
enhanced risk of exposure to
pertussis from institutionaliza-
tion or from attendance at clinics
and special schools in which
many of the children may be un-
immunized. In addition, because
of neurologic handicaps, these
children may be in greater jeop-
ardy from complications of the
disease.
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Infants and children with neuro-
logic events temporally associated
with DTP. Infants and children
who experience a seizure within
3 days of receipt of DTP or an
encephalopathy within 7 days
should not receive further per-
tussis vaccine, even though
cause and effect may not be es-
tablished (see PRECAUTIONS
AND CONTRAINDICATIONS).

. Incompletely immunized children

with neurologic events occurring
between doses. Infants and chil-
dren who have received one or
more doses of DTP and who ex-
perience a neurologic disorder,
e.g., a seizure, temporally unas-
sociated with the administration
of vaccine but before the next
scheduled dose, present a spe-
cial problem. If the seizure or
other disorder occurs before the
first birthday and completion of
the first three doses of the pri-
mary series of DTP, deferral of
further doses of DTP or DT (but
not OPV) is recommended until
the infant’s status has been clari-
fied. The decision whether to use
DTP or DT to complete the se-
ries should be made no later than
the child’s first birthday and
should take into consideration
the nature of the child’s problem
and the benefits and risks of the
vaccine. If the seizure or other
disorder occurs after the first
birthday, the child’s neurologic
status should be evaluated to en-
sure the disorder is stable before
a subsequent dose of DTP is
given (see next section).

. Infants and children with stable

neurologic conditions. Infants
and children with stable neuro-
logic conditions, including well-
controlled seizures, may be vac-
cinated. The occurrence of
single seizures (temporally unas-
sociated with DTP) in infants
and young children, while neces-

sitating evaluation, need not
contraindicate DTP immuniza-
tion, particularly if the seizures
can be satisfactorily explained.
Anticonvulsant prophylaxis
should be considered when giv-
ing DTP to such children. Par-
ents of infants and children with
histories of convulsions should
be made aware of the slightly
increased chance of postimmuni-
zation seizures.
5. Children with resolved or cor-
rected neurologic disorders. DTP
administration is recommended
for infants with certain neuro-
logic problems that have clearly
subsided without residua or have
been corrected, such as neonatal
hypocalcemic tetany or hydro-
cephalus (following placement of
a shunt and without seizures).
Immunization of infants and young
children with family histories of con-
vulsion or other central nervous system
disorders. The ACIP, after evaluating
the evidence available concerning the
risk of a neurologic illness following
pertussis vaccination of a child with a
family history of convulsion or other
central nervous system disorder, does
not believe that such a history is a
contraindication to pertussis vaccina-
tion.
Preparations Containing Diphtheria
Toxoid and Tetanus Toxoid

The only contraindication to teta-
nus and diphtheria toxoids is a history
of a neurologic or severe hypersensi-
tivity reaction following a previous
dose. Immunization with tetanus and
diphtheria toxoids is not known to be
associated with an increased risk of
convulsions. Local side effects alone
do not preclude continued use. If an
anaphylactic reaction to a previous
dose of tetanus toxoid is suspected,
intradermal skin testing with appro-
priately diluted tetanus toxoid may be
useful before a decision is made to
discontinue tetanus toxoid immuniza-
tion (/7). In one study, 94 of 95 per-
sons giving histories of anaphylactic
symptoms following a previous teta-
nus toxoid dose were nonreactive fol-
lowing intradermal testing and toler-
ated a further tetanus toxoid
challenge without a reaction (/7). One
person had immediate erythema and
induration following skin testing but
tolerated a full intramuscular dose
without adverse effects. Mild, non-
specific skin-test reactivity to tetanus
toxoid, particularly if used undiluted,
appears to be fairly common. Most
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vaccinees develop inconsequential
cutaneous delayed hypersensitivity to
the toxoid.

Persons who experienced Arthus-
type hypersensitivity reactions or fe-
ver greater than 39.4 C (103 F) follow-
ing a prior dose of tetanus toxoid
usually have very high serum tetanus
antitoxin levels and should not be
given even emergency doses of Td
more frequently than every 10 years,
even if they have a wound that is
neither clean nor minor.

If a contraindication to using teta-
nus toxoid-containing preparations
exists in a person who has not com-
pleted a primary immunizing course
of tetanus toxoid and other than a
clean, minor wound is sustained, only
passive immunization should be given
using tetanus immune globulin (TIG)
(see TETANUS PROPHYLAXIS IN
WOUND MANAGEMENT).

Although there is no evidence that
tetanus and diphtheria toxoids are
teratogenic, waiting until the second
trimester of pregnancy to administer
Td is a reasonable precaution to mini-
mize any theoretical concern.
DIPHTHERIA PROPHYLAXIS FOR
CASE CONTACTS

All close contacts, household and
other, with less than three doses of
diphtheria toxoid should receive an
immediate dose of a diphtheria tox-
oid-containing preparation and should
complete the series according to
schedule (Tables 1 and 2). Close con-
tacts with three or more doses who
have not received a dose of a prepara-
tion containing diphtheria toxoid
within the previous 5 years should
receive a booster dose of a diphtheria
toxoid-containing preparation appro-
priate for their age.

All close contacts should be exam-
ined daily for 7 days for evidence of
disease. Asymptomatic unimmunized
or inadequately immunized close con-
tacts should receive prompt chemo-
prophylaxis with either an IM injec-
tion of benzathine penicillin (600,000
units for persons under 6 years old
and 1,200,000 units for those 6 years
old or older) or a 7- to 10-day course
of oral erythromycin (children: 40 mg/
kg/day; adults: 1 g/day). Erythromy-
cin may be slightly more effective, but
IM benzathine penicillin may be pre-
ferred, since it avoids possible prob-
lems of noncompliance with a multi-
day oral drug regimen. Bacteriologic
cultures before and after antibiotic
prophylaxis may be useful in the fol-
low-up and management of contacts.

8

Identified untreated carriers of toxi-
genic C. diphtheriae should receive
antibiotics as recommended above for
unimmunized household contacts.
Those who continue to harbor the or-
ganism after either penicillin or ery-
thromycin should receive an addi-
tional 10-day course of oral
erythromycin.

Even when close surveillance of un-
immunized close contacts is impos-
sible, the use of equine diphtheria an-
titoxin is not generally recommended
because of the risks of allergic reac-
tion to horse serum. Immediate hy-
persensitivity reactions occur in about
7%, and serum sickness, in 5% of
adults receiving the recommended
prophylactic dose of equine antitoxin.
The risk of adverse reactions to
equine antitoxin must be weighed
against the small risk of diphtheria
occurring in an unimmunized house-
hold contact who receives chemopro-
phylaxis. If antitoxin is to be used, the
usually recommended dose is 5,000-
10,000 units IM—after appropriate
testing for sensitivity—at a site differ-
ent from that of toxoid injection. The
immune responses to simultaneous
diphtheria antitoxin and toxoid inocu-
lation is unlikely to be impaired, but
this has not been adequately studied.

Cases of cutaneous diphtheria gen-
erally are caused by infections with
nontoxigenic strains of C. diphthe-
riae. However, a lesion suspected of
being cutaneous diphtheria should be
considered to be caused by a toxi-
genic strain until proven otherwise.
Recommendations for prophylaxis of
close case contacts are the same as for
respiratory diphtheria, since cuta-
neous diphtheria may be more conta-
gious than respiratory infection for
close contacts. If a cutaneous case is
known to be due to a nontoxigenic
strain, routine investigation or pro-
phylaxis of contacts is not necessary.
TETANUS PROPHYLAXIS IN
WOUND MANAGEMENT

Chemoprophylaxis against tetanus
is neither practical nor useful in man-
aging wounds; wound cleaning, de-
bridement when indicated, and proper
immunization are important. The
need for tetanus toxoid (active immu-
nization), with or without tetanus im-
mune globulin (TIG) (passive immuni-
zation), depends on both the
condition of the wound and the pa-
tient's immunization history (Table 4;
see also PRECAUTIONS AND CON-
TRAINDICATIONS). Rarely has teta-
nus occurred among persons with a

documented primary series of toxoid
injections.

A thorough attempt must be made
to determine whether a patient has

completed primary immunization. Pa- o
tients with unknown or uncertain pre-__

vious immunization histories should
be considered to have had no previous
tetanus toxoid doses. Persons who
had military service since 1941 can be
considered to have received at least
one dose; although most may have
completed a primary series of tetanus
toxoid, this cannot be assumed for
each individual. Patients who have
not completed a primary series may
require tetanus toxoid and passive im-
munization at the time of wound
cleaning and debridement (Table 4).
Available evidence indicates that
complete primary immunization with
tetanus toxoid provides long-lasting
protection—10 years or more in most
recipients. Consequently, after com-
plete primary tetanus immunization,
boosters—even for wound manage-
ment—need to be given only every 10
years when wounds are minor and
uncontaminated. For other wounds, a
booster is appropriate if the patient
has not received tetanus toxoid within
the preceding 5 years. Antitoxin anti-

bodies develop rapidly in persons who ™™,
have previously received at least twc, v

doses of tetanus toxoid.

Td is the preferred preparation for
active tetanus immunization in wound
management of patients 7 years old or
older. This is to enhance diphtheria
protection, since a large proportion of
adults are susceptible. Thus, by tak-
ing advantage of acute health-care vis-
its, such as for wound management,
some patients can be protected who
otherwise would remain susceptible.
For routine wound management of
children under 7 years old who are not
adequately immunized, DTP should
be used instead of single-antigen teta-
nus toxoid. If pertussis vacciné is
contraindicated or individual circum-
stances are such that potential febrile
reactions following DTP might con-
found the management of the patient,
DT may be used. For inadequately
immunized patients of all ages, com-
pletion of primary vaccination at the
time of discharge or at follow-up visits
should be ensured (Tables 1 and 2).

If passive immunization is needed,

human TIG is the product of choice. ™™,

provides longer protection than anti
toxin of animal origin and causes few
adverse reactions. The currently rec-
ommended prophylactic dose of TIG
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for wounds of average severity is 250
units IM. When tetanus toxoid and
TIG are given concurrently, separate
syringes and separate sites should be
CUSed. The ACIP recommends the use
of only adsorbed toxoid in this situa-
tion.
PERTUSSIS PROPHYLAXIS FOR
CASE CONTACTS

Spread of pertussis can be limited
by decreasing infectivity of the patient
and by protecting close contacts of
that patient. To reduce infectivity as
quickly as possible, a course of oral
erythromycin (children: 40 mg/kg/
day; adults: 1 g/day) or trimethoprim/
sulfamethoxazole (children: trimetho-
prim 8 mg/kg/day, sulfamethoxazole
40 mg/kg/day; adults: trimethoprim
320 mg/day, sulfamethoxazole 1,600
mg/day) is recommended for patients
with clinical pertussis. The antibiotic
should be administered for 14 days to
minimize any chance of antibiotic fail-
ure. Chemotherapy, however, proba-
bly does not affect the duration or
severity of disease.

There are two approaches for pro-
tecting close contacts (such as chil-
dren exposed in a household or day-
care center) of patients with
oertussis—active immunization and

hemoprophylaxis. Close contacts
under 7 years old who have not com-
pleted the four-dose primary series of
DTP injections or who have not re-
ceived a dose of DTP within 3 years of
exposure should be given a dose of
vaccine and should complete a pri-
mary series with the minimal intervals
(Table 1). While the usefulness of
chemoprophylaxis has not been well
demonstrated, it may be prudent to
consider a 14-day course of erythro-
mycin or trimethoprim/sulfamethox-
azole for close contacts under 1 year
old, regardless of immunization sta-
tus, and for unimmunized close con-
tacts under 7 years old.

Prophylactic postexposure passive
immunization is not recommended.
Studies have shown that use of human
pertussis immune globulin neither
prevents illness nor reduces its sever-
ity. This product is no longer available
in the United States.
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Cases of selected notifiable diseases, Virginia, for the period September 1 through September 30, 1985

State Regions
Disease S D B o Ll
Month | Month | 1985 1984 | To Date [N.W. [ N. | SSW. | C. | E.
Measles 2 4 27 5 71 0 0 0 2 0
Mumps 1 10 42 18 53 0 0 0 0 1
Pertussis 6 3 14 19 20 0 0 3 0 3
Rubella 0 0 2 0 12 0 0 0 0 0
Meningitis—Aseptic 79 35 237 192 173 7 B pet o268 19
*Bacterial 18 21 191 172 163 1 0 5 4 8
Hepatitis A (Infectious) 8 8 125 78 143 2 0 3 | 2
B (Serum) 53 42 435 371 390 5 4 gaHI3 ] 22
Non-A, Non-B 3 3 65 73 48 0 0 3 0 0
Salmonellosis 130 201 1213 972 1069 | 18 | IS | 19 | 38 | 40
Shigellosis 8 14 65 172 322 0 0 0 |
Campylobacter Infections 54 133 560 470 262 | 10 | 8 e e
Tuberculosis 52 25 297 343 — | = =] = |= | =
Syphilis (Primary & Secondary) 22 30 225 316 429 0 2 A 8 7
Gonorrhea 1655 2083 14376 (14973 | 15,738 | — | —| — |— | —
Rocky Mountain Spotted Fever 0 6 18 45 72 0 0 0 0 0
Rabies in Animals 20 14 139 174 248 8 7 4 | 0
Meningococcal Infections 3 0 43 48 58 0 0 2 1 0 |
Influenza 1 16 944 1102 1601 0 0 1 0 0 \3
Toxic Shock Syndrome 0 0 7 7 0 0 0 0 0
Reyes Syndrome 0 0 2 6 9 0 0 0 0 0
Legionellosis 1 4 12 22 16 0 0 1 0 0
Kawasaki's Disease | 2 25 12 17 0 0 0 0 |
Other: Acquired Immunodeficiency
Syndrome 17 10 72 26 - 0|13 | I 2

Counties Reporting Animal Rabies: Augusta | gray fox; Frederick | raccoon; King George | fox, 1 skunk, I raccoon; Louisa
1 raccoon; Rockingham 1 skunk; Stafford 1 raccoon, Arlington 1 raccoon; Fairfax 1 bat; Loudoun 1 bat, 4 raccoons; Lee 2
foxes; Russell 2 skunks; Henrico 1 bat.

Occupational Illnesses: Pneumoconioses 18; Carpal tunnel syndrome 15; Silicosis 10; Loss of hearing 9; Dermatoses 4;
Asbestosis 3; Mesothelioma 1; Chlorine gas inhalation 1.

*other than meningococcal
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